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BASIC-ABSTRACT: 



Iron contains (in wt.%) C 3.6-4.0, Si 1.2-2.6, Mn 0.3-0.8, Cr 0.02-0.07, Ti 0.15- 
0.5, V 0.05-0.15, Ni 0.07-0.25, Al 0.05-0.25, Cu 0.35-0.85, B carbide 0.05-0.25, Ca. 
0.03-0.07, rare earth metals 0.02-0.08, Nb 0.02-0.35 and N 0.13-0.27. 

Nitrogen added to the iron combines with the Ti, rare earth metals, Al and V to 
form nitrides and carbonitrides that improve the structural uniformity and the 
microhardness . 

The iron, which is melted in an induction furnace, has a tensile strength of 486 
MPa and an impact strength of 39 Joules/sq. cm. These values may be compared with 
320 MPa and 22 Joules/sq. cm for a known iron compsn. . 

USE/ADVANTAGE - In the prodn. of shaped castings with homogeneous structure and 
obtd. by continuous casting. The strength, impact strength and operational 
properties are improved. 
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OflMCAHME M30BPETEHMJI 

K ABTOPCKOMY C B l/l/jETE/l bCTBY 
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(21) 4949222/02 

(22) 25.06.91 

(46) 23.03.93. Bam N? 11 

(71) npOM3BOACTBeHHOe 06b6AMHeHM6 TOM- 

ce/ibMauj" 

(72) M.H.KapneHKo, B.H./leewKOB, T.M.Co/ie- 
Hoea m C.M.6dAK)KOBd 

(56) ABTopCKoe CBUfleTe/ibCTBO CCCP 
1st 831851, mi. C 22 C 37/10,1981, 

(54) M3HOCOCTOI?IKMI?l HyryH 

(57) M3o6peTeHMe othocmtca k MepHofi Meran* 
nypruu v\ MoweT 6biTb Mcno/ib3oaaHo a/ia w3ro- 

TOB/teHM* TepMOCTOftKMX M <t>pMKl4WqHHWX 



M3Ae/iw«. .M3HOCOCtoflKiia syryH aoho/jhm- 
Te/ibHo coAep)KMT Kap6MAw 6opa, hmo6m&. 

B30T M HMKe/lb npil C/ieAyK)U4eM COOTHOUieHMM 

KOMnoHeHTOB, Mac.%: yrnepOA 3.6-4,0; KpeM- 
. HMfl 1,2-2,6: MapraneM 0,3-0.8; HHKe/ib 0,07- 
0.25; xpoM 0,02-0,07; TMTaH 0.15-0,5; 
BaMaAMft 0,05-0,15; a/i»OMHHM« 0,05-0,25! 
MeAb 0,35-0,85; ica/ibUMfl 0,03-0,07; P3M 
0,02-0.08; Kap6nAw 6opa 0,05-0,25; hmo6m* 
0,02-0,35; a30T 0.13-0,27 n *e/ie30 - ocTa/ib- 
Hoe. Wyryn 06/iaAaeT bwcokoPi usHbcoCTotiKO- 
CTbto, npoMHocTbio, yAapHo* B«3K0CTbK), ero 
TepMocToii KOCTb C0CTaB/?»eT 1821-1936 ljmk- 
/iob, 2 Ta6/i. 



H3o6peTeHwe othocmtc* k Meta/i/iyprwM, 

B MaCtHOCTH K W3blCKaH WK) CepblX M3H0C0CT0fl- ' 

kmx nyryHOB, npuMeHneMwx a** MarotOBiieHWfl 
npo<J)M/ibHbix 3aroTOBOK c OAHOpOAHOfl CTpyic- 
Typofl MeTOAaMn HenpepwBHoro /iMTbfl. 

Ue/ib n3o6peTeHiifl - noBbnuemie m3hoco- 

CTO^KOCTM M 3KCnyiyaTaUMpHHb!X CBOftCTB. 

M3HocpCToCiiKM« MyryH. no AaHHOMy wao- . 
6peTeHMK). coAep)Katun« yr/iepoA, KpeMHMfi, 
Mapraneq, xpoM, mraH, BawaAwfi, a/iioMHHw«, 
peAK03eMe/ibHwe M6Ta/i/ibi, MeAb M'jice/ieaor 
Aono/iHMTe/ibHocoAep>KMT Kap6nAbi 6opa, hm- 
o6nci, HMKenb m a3of npw c/ieAy»oiAeM cootho- 
LiieHMH KOMnoHeHTOB. Mac. % : 

yr/iepoA ■ . 3,6-4.0 

KpeMHwfl 1.2-2,6 
MapraHeu 0,3-0,& 
Xpom 0,2-0.7 
TiiTaH 0,15-0,5 
BaHaAM^ 0,05-0,15 
A/ijommhuCi 0.05-0.25 
MeAb 0,35-0,85 



• 3 



Kap6uAbi 6opa 

Ka/fbqtiA 

HnKe/ib , 

PeAK03eMe/ibHb»e 

MeTa/i/ibi 

Hmo6m& 

A30T 

Xe/ie30 



0,05-0,25 
0.03-0.07 
0.07-0.25 

0,02-0,08 
0,02-0.35 
0,13-0,27 
OcTa/ibHoe 



BBeAewne B M3BecTHbiM MyryH 6opa b npe- 
Ae/iax 0,05-0.25 Mac.% o6ecne4MBaeT noBw- 
ujeHwe AncnepcHOCTw CTpyKTypw . creneHw 
nep/ii*TW3auMM MeTa/intmecKofl ochobw ot/im- 
bok, yBe/iwneHwe oahqpoahoctm CTpyKTyn^ 

yAapOCTOflKOCTM . M3H0C0CT0M KOCTM 14 TB^ PJXO • 
CTM. MTO npWBOAUT K nOBWUiBHHlO CTa6M/)bHO- 

cm MexaH unecKnx CBOrtcTg. CoAepxoHne 
Kap6nAOB 6opa Bbiu/e sepxHero npeaena 
Meue/iecoo6pa3HO, tqk kqk b stom c/iyMae. b 

CB*3M C Ma/!Ofi MX paCTBOpMMOCTbK) yBe/IMMM- 

BaelTCfl Mx /iMKBauMfl b aycTeHMT m Koary/iqi^MA, 

MTO CHM)KaeT OAHOpOAHOCTb CTpyKTypbl M AM- 

HaMMMecKyto. npOMHocTb MyryHa; BseAeHMe b 
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MyryH K3p6i*AOB 6opa b KO/mMecTBe hm>k6 hm>k- 
Hero nppiAena He o6ecneMHBaeT no/iyMeHMe 
wenaeMbix npewMymecTB no oahopoahoctm 
CTpyKTypw, M3HOCOCTOtfKoc™, Tennocro^KO- 
CTM 11 C/iy)Ke6HblX cboPictb. 5 

BBeAeHne b MyryH hwo6mh o6ycjiOB/»eHO 
TeM, mto oh ynpoMHfleT Maipnuy m n3Me/ibMaeT 

/IMTOe 3epH0 B UeHTpa/lbHO^ 30He c/ihtkob, 
. M3Me/ibMaeT rpa<J>MT, M3MeHflfl ero <j>opMy, 
CTpyKTypy MeTa/i/iwMecxoft ochobw b ot/imb- 10 
Kax, noBuujaeT Ten/iocTofiKOCTb, craSn/ib- 

HOCTb MWKpOTBepAOCTM, AMHaMHMeCKOfi 

npoMHOCTM m Apyrwx <J>w3WK0-MexaHHMecKMX 

CBOftCTB. 

BeeAeHne b MyryH hmo6mp b xo/WMecTBax 15 
MeHee 0,02 wac.% cymecTseHHoro b/ikahmji 
Ha noBbitueHwe CTa6n/ibHOCTM mmkpotb6pao- 

CTM, Ten/lOCTOftKOCTM M (|>M3WKO-MexaHWMetKMX 

cboActb He OKa3WBaeT, a coAep>i<aHne hmo6mj» 
Bbitue 0,35 Mac.% Heue/iecoo6pa3Ho, TaK xax 20 
b 3tom cnynae 3HaHHTenbH0 803pacTaeT am- 
Te/ibHOCTb n/iaBKn MyryHa w yc/io>KH5ieTCfl Tex- 
Ho/iprnfl BHeneMHOft o6pa6.0TKn, CHiwaKrrca 

yAapoyCTO^HMBOCTb, OAHOpOAHOCTb CTpyKTy- 
pbl M CBOMCTB. 25 
A30T B M3H0C0CT0fiKMfi MyryH B KO/lMMeCT- 

ee 0,13-0,27% BBeAeH ksk 3<t><j>eKTi/iBHbift /ie- 

rupyKDlMM^ KOMHOHeHT, KOTOpbltf CBHSblBaeT 

TMTaH, peAK03eMe/ibHb:e M3T3/i/ibi a/iraMw- 
Hwft t .BaHaAw^ m APyrwe.a/ieMeHTbi b MyryHe b 30 
. AHcnepCHbie hktpwa&i m Kap6oHtiTpuAbi, o6ec- 
neMMBa K)U4Me noBbnueHwe oahopoahocth 
cTpyxTypw, MWKpoTBepAOCTH, TennonpoM- 
hoctm \a TepM»/iMecKOft ctoi/ikoc™. ripn coAep- 
>k a h ii m a30Ta ivienee 0,13 Mac,% ne 35 
o6ecneMWBaeTca cymecTBeHHoe noBbiweHute 
MMKpoTBepAOCTM m ee CTa6n/ibH0CTM no ceMe- 

HMK) HenpepblBHO/lMTblX C/IMTKOB, 3aMeTHoe 

noBwweHwe TepMuiMecKOfl ctoPikoctw MyryHa. * 
YBeniiMeHMe KOHqeHTpaunw a30Ta 6o/iee 0,27 40 

M3C.% CH^)KaeT OAHOpOAHOCTb CTpyKTypw, 

yAapHyra B«3KOCTb, CTa6w/ibHOCTb MexaHume- 

CKMX CBO&CTB. 

Huxe/ib b 3aAaHHwx npeAe^ax ot 0,07 ao 
0,25 Mac.% cnoco6cTByeT nOBwiueHwo nna- 45 

CTMMeCKWXCBOfiCTB, M3Me/lbMeHMK) HCTa6t1/lH3a- 

UMM CTpyxrypbi, mto o6ecneMt*tBaeT noBbitueHwe 

CT36n/lbHOCTM MlltfpOTBepAOCTI/l M TepMMMe- 
CKOfi CTOftKOCTM. flpM COAepWSHHW HHKe/lR Hli- 

ace 0,07 Mac.% CTa6n/ibH0CTn v\ cTpyKTypu, 50 

MMKpOTBepAOCTM H TepMMMeCKOfi CTOfiKOCTM 

He AOCTuraeTCfl, a npn yBe/iwMeHi/w ero coAep- 
xohua 6o/iee 0,25 Mac.% chmxojotca yAapo- 

yCTO&MWBOCTb H MMKpOTBepAOCTb. 

BeeAeHwe Kap6nAOB 6opa, Hiio6na, HMKe- 55 
/i* m a30T3 b 33AaHHwx cooTHOtueHvinx o6ec- 
neMMBaeT no/iyMenne b OTnuBxax 6onee 

OAHOpOAHOti CTpyKTypbJ, CT36tii1bH0R mukpo- 
TBepAOCTM, KOMn/ieKC HOBWX CBO&CT8, coMeTa- 

ioi^mx b qe6e 3Haqenufl SKcnnyaTauMOHHwx 



CBOi^CTB, AMHaMUMeCKO^ npOMHOCTM. M3HOCO- 
CTO^KOCTH M TepMMMeCKOti CTOI?»KOCTM. 

Hyryn BwnnaB/iaiOT b MHAyKqwoHHbix ne- 
Max. MMKpo/iernpoBaHWJi wcno/ibaoBa/iw 
<|)eppocn/iaBbi. MoAM^wunpoBaHiie nyryna 
P3M, Kap6nAaMM 6opa m anfOMMHweM npow3- 
boast b TiMTewHbix KOBiuax npn BbinycKe Myry- 
Ha M3 neMM noc/ie npoAyBKw a30TOM. 

XllMMMeCKMft COCTaB MCC/ieAOBaHHblX Myr 

ryHOB npMBeAen b Ta6/iwue 1. a MexaHUMe- 

CKMe CBOt?ICTBa M TepMHMeCKafl CTO^KOCTb B 
T36/1.2. 

Yrap P3M cocTaB/ifleT 26-32%, Kap6iiAOB 
6opa 14-18%. YcBoeHwe hho6m«, npucaxeH- 
Horo b neMb, cocTasn/io 76-80, HWKe/u? 89- 
93%. 

TeMnepaTypa MeTa^na nepeA BbinyCKOM 

M3 3/ieKTpOneMM A/If MOAM<t>MUMpOBaHMJI b 
KOBUJ eMKOCTbJO 2 T C0CT3B/1A/13 1480-1500°C. 

a TeMnepaTypa MyryHa npw sa/iwBKe pacn/iasa 
b KpwcTa^/in3aT0p ycTanoBKw A^» HenpepbiB- 
Horo nuTbfl - 1410-1430°C. 

Ha ycTaHOBKax YHm-2 BbiTflrnBaioT Kpyr- 
nbie 3aroTOBKM A^aMeTpaMM 30 m 120 mm. 

MexaHMMecKue cbomctbsi h TepMocTOft- 
KOCTb MyryHOB onpeAe/iflnn Ha o6pa3U3x, bw- 
pe3aHHwx M3 npocjw/iefi A^aMCTpoM 30 mm. 
Mi/iKpOTBepAOCTb MeT3/winMecKotf ochobw on- 
,peAe/i»K)T hs MWKpoTeepAOMepe flMT-3 Ha 
o6pa3Max. BbipeaaHHbix M3 3aroTOBOK A^aMeT- 

paMM 30 H'120 MM. 

CoAep>KaHMe ocHOBHbix KOMnoHenTOB (yr- 
ziepoA 3,6-4,0 Mac %, KpeMHiirt 1.2-2,6 Mac.% 
w MapraHeu.0,3-0,8 Mac.%) onpeAe/ieHbt 113 

npaKTMKM npOM3BOACTBa U3HOCOCT01/IKWX 1/1 
TepMOCTOMKMX MyryHOB C rtOBblUJeHHOlTl MUKpO- 
TBepAOCTbtO MaTpWUbl M CO CTa6w/lbHOM CTpyK- 

Typoti. flpn KOHueHTpaqnn ymepoAa ao 3.6 
Mac.%, KpeMHM* ao 1,2 Mac.% n MapraHua 
6o/iee 0,8 Mac,% yBe/iMMMsaeTcn ko/immcctbo 
ueMeHTMTa b CTpyKType, CHM>i<aiOTCfl ee ctb- 
6wnbHOCTb n TepMUMecKaa CTOi?iKOCTb. flpn co- 
AepxaHMM yrnepoAa 6onee "4,0. Mac.% 
KpeMHMfl 6p/iee 2,6 Mac,% m MapraHua Menee 
0,3 Mac.% yBe/iMMWBaeTCfl /lMKBauwa, 3arpj?3- 
HeHHOCTb MyryHa HOMeTanni/iMecKHMM BKnwMe- 

HUflMM M CHI/l>KafOTCfl CTa6n/lbHOCTb CTpyKTypw 
M MMKpOTBepAOCTH nO CeMeHMK) 3ar0T0B0K, 

cny>Ke6Hwe CBOi?icTBa. 

CoAep>»<3H^e MMKponerwpyioiuMx ao6s- 
80k (xpom 0,02-0,07 Mac.%, tht3h 0,15-0,5; 
MeAb 0.35-0,85; BaHaAMM 0.05 : 0,15; P3M 
0.02-0,08; a/iK)MMHn^ 0.05-0.25 Mac.%) on- 
peAeneHbi 3KcnepwMeHTa/ibHo w orpaHMMeHbi 
npeAe/iaMM, o6ecneMMBa»ou4MMui oahopoa- 
H.yio CTpyKTypy m onTMMa/ibHbie npoMHOCTHbie 
w nnacTMMecxMe cBo^CTsa. cTa6nnbnyio mmk- 

pOTBepAOCTb M nOBWUjeHHyiO H3HOCOCTO^IKOCTb 

w Ten/iocTOMKocTb. npn fyonej) hm3kom mx co- 
AepxaHMn npoMHOCTHbie u «|>DitKunoMHwe 



5 



1803460 



6 



CB0MCTB8 HeAOCTBTOMHW. a npw yaemrneHMiri 
MX KOHueHTpaunw BWLUe eepxHux npeAe/?OB 

CHV»>KaeTC« yAapOyCTOMMUBOCTb. AWHaMMHe- 

CKan CTOMKOCTb w CTa6vi/ibHocTb CTpyKTypu, 

MTO npMBOAMT K CHMWeHMK) MMKpOTBepAOCTM M 5 

Apyrux cbomctb m mx CTa6M/ibH0CTM. BepxHue 
npeAe/iw KOHueHTpauuu OT6ennBaiou4wx a/ie- 
NieHTOB (xpoMa, BaHaAMA* P3M) CHM)KeHbi, a 
rpa4)MTM3iipy»omMx - noBumeHu. 

Ka/ibuuM BBeAeH KaK 3<H>eKTMBHbifi moam- 10 
<|>MKaTop, OHMiMaioiMMM rpaHMijbi 3epeH ot HeMe- 
Ta/innMecKMx BK/uoneHtitt m noBbituaiomuM 

CTa6W1bH0CTb CTpyKTypW W MliKpOTBepAOCTM. 

BepxHuw npeAe/i KOHueHTpauwu Kanbum? 
orpaHimeH ero pacTBopuMocTbio b nep/iwre, a 15 
npw KOMueHTpamiM ero 0,03 Mac.% moaw<J>w- 

UMpiyK)U4Mft 3(j>(J)eKT HeAOCTaTcweM. 

KaK bmaho M3 a3hh wx Ta'6/i.2, npeA/ioweH- 
hum M3HOC0CT0MKMM nyryH o6naAaeT 6onee 

OAHOpOAHblM Vl CTa6t1/l bHbIMM 3H3H6Hl1flMH 20 
MMKpOTBepAOCTM U M3HOCOCTOMKOCTM, HeM 6a- 

30bwh HyryM; 

TepMimecKyK) CTOMKOCTb onpeAenflioT b 
yc/iOBwnx TepMOUMK/inpoBaHMj?. b MHTepBane 
TeMnepatyp 20-900°C. 25 

TexHonornMecKne CBOficTBa onpeAeiflrOT 
na CTaHAapTHbix rexHO/iornMecKvix npo6ax. 
3po3MOHHy»o CToCiKOCTb onpeAe/ifliOT Ha CTpy- 
eyAapHOfi wcnuTaTe/ibHOfi ycTanoBxe c mc- 
no/ib30BaHneM b KanecTBe 3Ta/i0Ha CTa/m 45/1 30 
noc/ie 3axa/iKn ee c 840°C b boay m ornycKa 
npn200°C. > 



HccneAoaaHMe npoMMooTHwx cbomctb on- 
peAe^«»OT Ha uwmriHAPMMecKMx o6pa3qax A^a- 
MeTpoM 10 MM, 



CDopMy/ia W306 peT6HMfl 

M3HococToftKM^ MyryM, coAepwamwtt yr- 
nepoA. KpeMHM^, MapraHeu, xpoM, sanaA^n, 
TMTdH, a/i»OMMHH«. peAKoaeMe/ibHwe MeTd/i- 

/1W, K3/1bUMM, M6Ab H >K6/)e30, O T M M 8 K) " 
14 W M C 51 T6M, MTO, C Lte/lbK> nOBblUJeHMfl 
npOMHOCT^yAdpHOM BH3KOCTH m 3KcnnyaTaun- 
OHHblX CBOMCTB. OH AOnO/lHHTGHbHO COA6p)KMT 

Kap6wAbO 6opa, HMo6wft > HMKeinb m a30T npw 
cneAyiotMeM cooTHOiueHnvi komhohbhtob, 
Mac.%: 



Yr/iepoA 


3.6-4,0 


KpewHMft 


1.2-2,6 


MapraHeu 


0,3-0,8 


XpOM 


0.02-0,07 


Tht3h 


0,15-0,5 


BanaA^w 


0.05-0.15 


Hwxenb . 


0.07-0,25 


A/1IOMMH11W 


0.05-0.25 


MeAfe 


0,35-0.85 


Kap6nAw 6opa 


0,05-0.25 


KanbuwM 


0.03-0,07 


PeAK03eMe/ibHwe 




MeTa/i/iw 


0,02-0,08 


Hmo6mm 


0,02-0.35 


A30T 


0.13-0.27 


>Ke/ie3o 


0CT3/lbH0e 



T a 6 n \a 14 a 1 



KOMHOHeHTbl 



CoAepwaHwe KOMnoHeHTOB, Mac.% 





M3BeCTHblft 


1 npea/iOKeHHurt 




1 


2 


3 


4 


5 


L 6 


YniepoA 


3,2 


3.6 


3.8 


4,0 


4,3 


2.8 


KpeMHMfi 


1.2 


2.6 


1.6 


1.2 


2.8 


1.0 


MapraHeu 


0.8 


0,3 


0,5 


0,8 


1,0 


0.2 


XpOM 


0,8 


0.02 


0,05 


0.07 


0.2 


. 0.01 


THT3H 


0,4 


0.15 


0.2 


0.5 


0.6 


6,02 


BaHaflufi 


0,2 


0.05 


0.1 


0.15 


0.18 


0.02 


AnioMUHufi 


0,3 


0,05 


0.1 


0,25 


0,27 


0.01 


Meflb 


1,2 


0,35 


0.5 


0.85 


1.05 


0.1 


Kap6nA« 6opa 




0.05 - 


0,12 


0.25 


0.28 


0,03 


Ka/ibquCi 


0,3 


0,03 


• 0.05 


0.07 


: 0.10 


0,02 


P3M 


' 0;1 


0,02 


0.05 


0.08 


0.09 


0,01 


Hno6nfl 




0.02 


0.03 


0.35 


0.47 


0.01 


A30T 




0,13 


0.15 


0,27 


0.32 


0.07 


HnKenb 




0,07 


0.12 


0,25 


0,28 


0.04 


Xe/ie30 


OCT 


OCT 


OCT 


OCT 


OCT 


or.r 
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T a 6 n yi n a 2 



HyryH 


/lwTeWHue caoAcTBa 


MexHMHecKne CBoacvraa 


TepMM- 




XCWflKO- 




OT6en e 




npeAei 


I/I3HOC, 


Vnan- 




MecKan 




reKy- 


Han 


K/1MH6, 


HOCTOft- 


npoMHo- 


mt/m 2 h 


Han BA3- 




CTOfl- 




MeCTb, 


ycaflKa, 


MM 


KOCTb, 


ctm npw 




KOCTb, 




KOCTb, 




MM 


% 




CM 


pacTfi- 




J1>k/cm 2 






.; 










xernin, 




















Mna 










i 


630 


1,4 


9 


17 


320 


160 


22 


985 


1160 


/M3B6- 
















CTHHfl/ 




















2 


670 


1,2 


6 


10 


452 


26 


34 


1274 


1821 


3 


686 


1.1 


4 


6 


486 


18 


39 


1342. 


1936 


4 


680 


1.1 


5 


8 


470 


21 


35 


1308 


1870 


,■•5 : 


645 


1.3 


9 


12 


386 


132 


28 


1046 


°1387 


6 


636 


,1.4 


7 


16 


354 I 


108 


24 


997 


1242 



* CoctaBwre/ib r.flyAWK. 

PeAaicrpp Texpefl M.MopreHTa/i KoppeKTop B. nerpatu 

3aK83 1035 Twpaw FloAnwcHbe 

BHMMnn TbcyAapCTBeHHoro kommtgt8 no M3o6peTeHH«M h otkpwtwhm npw TKHT CCCP 
113035, MocKea, >K-35, PaywcKa»Ha6., 4/5 
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